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Contours for (),(/?)= 30° (---) 60° ( ), and 90° (x) for 

M = 2,3,4, and 5 element arrays. 
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Ideal: Approx: — 
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: Contours ( ) and approximated contours ( ) for M=3 

and $)(/?,-) = 30°, 40°, 50°, and 60°, with also indicated (x). 
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Diagram showing the three modified LENS parameter clas- 
sification regions for an M=3 element array as according to Equa- 
tion 3.23 when Rr and Rj are chosen to reflect the Q,r = 30° and 
CI j = 60° contours, respectively. 
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Four example values of (3 op t,i for a two-element array along 
with the corresponding LENS robustness regions. 
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(Steered so that \ 
^target = I / 

I 

Step 1: Solve for [Eq. 3.8] 



Step 2: Make 0 cpt robust [Eqs. 3.30, 3.29] 


Prob,i 


= f[Popt,i]/3 op t,i, where 




' 0 0 opUi € r 
1 0o P t,i € J 
I /[& P <,,] /3 0 pt,i<=TVj 


f[fiopt,i] = min 


[■ |Ke{/J op ,. t }|-fl T |Im{/3 ODt ..}|-A(H 7) 1 
L R T -Rj ' A(fl T )-A(flj) J 
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Step 3: Form weight vector [Eq. 3.1] 

H: = i£LENS,A/(^ o6 ) 

'—■ I — — 

W for beamforming 
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Step 1: Transform to (3^ [Eq. 5.4] 

a _ • (0C,opt,i+})+<lWc .opt.. +i) 

Pwpt,, — J {0( ^ ii +j)-<(/?<, opM +j) 



Step 2: Standard LENS Robustness 


Restriction [Eqs. 3.30, 3.29] 


/2ns t ro6, 


i = /[/Wp^]/?opt,», where 


f[Pns,opt,i] = < 


0 Pns,opt f i € 7" 

1 A*.,- € J 

k /[^ns,opt,i] Pns,opt,i €T {J J 
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Step 3: Transform to ro6 [Eq. 5.4] 

(3 _ • <(/?ns.ret.i + j)+(/Wro<>.i +j) 

P<,r 0 &,t - J C(/3ns,ro6,.+i)-(/Jns.r«6> +j) 
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Step 1: Skew Input [Eq. .5.1] 
Xs = zx 



I 



Step 2: Solve for §, [Eq. 3.8] 
= nay., lilLENSji/tffl" ^<a-<h:lens.m(£) 



I 



Step 3: Make opt robust 
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Step 4: Form weight vector [Eq. 3.1] 

~ T ~ 

W for beamforming 
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for i = 1 : Af - 1, 
1. Fix p m , m ^ i at 



= | &*,m[*+ll 



m < i 
m > i 



2. Form IIlENS,m,»(£) from An- 

3. Use £.LENS,M,i(£)> Rxx, and Tm 
to -form Bi and C t . 



end 



4. 4op t ,[fc + 1] = -g • 
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Input 

Initialize Stream 



Form 



for 2 = 1 : M — 1, 

1. /Kg? = RlxtfJU 
end 



-op* 
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£-opt 



T . . Input 
Initialize stream 



Form 



1. i = l + /mod(M-l) 



2. ^t!' = Rix^Jd 



(a) Complete Update 



(b) Partial Update 



